A 57-year-old woman with rheumatoid arthritis (RA) and limited systemic sclerosis (lSSc) was suspected to have lymphadenopathy and primary biliary cirrhosis (PBC). Lymph node biopsy showed reactive follicular lymphadenopathy with intrafollicular plasmacyte infiltration that was interleukin-6 positive by immunohistostaining. Because of gradually worsening arthritis, tocilizumab was administered and arthritis improved markedly. Interestingly, lymphadenopathy and PBC improved simultaneously. This suggested that interleukin-6 might play an important role in reactive lymphadenopathy and PBC associated with RA/lSSc.
Introduction
More than 50% of patients with rheumatoid arthritis (RA) exhibit lymphadenopathy [1] , and reactive follicular hyperplasia is one of most distinctive histological characteristics of it [2] . There are 3 main causes of lymphadenopathy complicated with RA. These are due to extra-articular manifestation of RA itself, complication of Sjögren syndrome [3] , and treatment with immunosuppressive agents including methotrexate (MTX) or tumor necrosis factor-(TNF-) blockers [4] [5] [6] [7] [8] [9] .
If a patient develops lymphadenopathy during treatment with MTX, the possibility of MTX associated lymphoproliferative disease (LPD) arises and MTX should be discontinued promptly [8] . Here we report a case of RA overlapping with limited systemic sclerosis (lSSc) with refractory arthritis, generalized lymphadenopathy, and primary biliary cirrhosis (PBC). In this case, treatment with tocilizumab (TCZ) was successful in management of these concurrent conditions.
Case Report
A 57-year-old woman with RA was referred to Tokai University Hospital for further evaluation and treatment. She was initially treated with 200 mg daily of Bucillamine without improvement. Therefore, 6 mg weekly of MTX was started and then increased to 8 mg weekly and continued for another 8 weeks. At that time, her joint symptoms were still active and she had polyarthritis. Although she had Raynaud's phenomenon and sclerodactyly, she had no keratoconjunctivitis sicca and xerostomia, and parotid gland swelling was not observed. Therefore, she was diagnosed with lSSc but did not fulfill the criteria of Sjögren syndrome. Laboratory findings revealed an erythrocyte sedimentation rate (ESR) of 89 mm/hr, C-reactive protein (CRP) of 3.85 mg/dL. Anti-CCP antibody and RF were positive. Anti-nuclear antibody (centromere pattern) and anti-centromere antibody were also positive. She had 6 tender joints (TNJ) and 8 swollen joints (SWJ). DAS28-ESR was 5.83 which indicated that she had still high disease activity. Therefore, she was admitted to mature plasma cells are infiltrated and these also showed IL-6 positive (Figure 2(f) ). Epstein-Bar virus in situ hybridization was negative (not shown). At the same time, alkaline phosphatase (ALP) and gamma glutamyl transpeptidase ( -GTP) gradually increased. Blood test revealed positive antimitochondrial antibody (AMA) and otherwise unexplained high ALP and -GTP concentrations that lead to the diagnosis of PBC. Thus, treatment with ursodeoxycholic acid was initiated. In spite of discontinuation of MTX, lymphadenopathy did not improve, contrary to expectations. Because her joint symptoms worsened rapidly during the same period, mizoribine, tacrolimus, and sulfasalazine were used to relief her articular inflammation in turn; however, none of them were effective. Her lymphadenopathy persisted and the size of lymph nodes remained the same during the clinical course. Because her arthritis worsened gradually, she was again hospitalized to receive combination therapy with tocilizumab (TCZ), a humanized monoclonal antibody against interleukin-6 (IL-6) receptor, and MTX. On the second admission, TNJ count was 3 and SWJ count was 5. Generalized lymph node swelling was still observed. Laboratory data indicated an ESR of 75 mm/hr, CRP of 4.21 mg/dL, and matrix metalloproteinase-3 of 739 ng/mL. DAS28-ESR score of 5.39 showed she still had high disease activity. ALP and -GTP were elevated to 787 U/L and 117 U/L, respectively. Treatment with 600 mg of TCZ monthly plus 6 mg of MTX weekly was initiated ( Figure 3 ). After introduction of TCZ, her polyarthritis improved markedly. Nine months after the introduction of the TCZ, her DAS28-ESR score was 1.53 (her TNJ count was 1 and SWJ count was 2) showing clinical improvement. Interestingly, the generalized lymphadenopathy regressed rapidly ( Figure 4 ) and serum ALP and -GTP concentration as well as AMA titer also decreased to within normal range in parallel with the improvement of polyarthritis. However, sclerodactyly and Raynaud's phenomenon did not improve apparently even after the initiation of TCZ therapy. Her arthritis has been well controlled for more than 2 years and she continues to take TCZ and MTX with no adverse events or complications.
Discussion
Here we reported a patient with overlapping RA and lSSc who was successfully treated with TCZ for polyarthritis as well as generalized lymphadenopathy and PBC. The predominant feature of present case is the efficacy of TCZ for generalized lymphadenopathy and PBC.
Lymphadenopathy is one of the extra-articular manifestations of RA and increasing relative risk of ML in RA and Sjögren syndrome is also well known [3] . Besides, it has been reported that MTX and TNF-blockers induce lymphadenopathy in RA that are known as "iatrogenic immunodeficiency-associated lymphoproliferative disorders" [10] . Histopathological patterns of lymphadenopathy associated with RA are diverse. According to Kojima et al. [11] , LPDs in RA are classified as benign, atypical, and malignant types. Histopathological finding of lymphadenopathy that is frequently seen in RA is reactive follicular hyperplasia with interfollicular plasmacytosis, which is classified as benign [2] .
As the pathological manifestation of the present case showed reactive follicular hyperplasia and appeared to be benign, we suspected that a generalized lymphadenopathy was due to MTX associated LPD because it was discovered during MTX therapy. Therefore, we discontinued the administration of MTX immediately. However, lymphadenopathy did not improve in spite of MTX discontinuation. TNFblockers should be avoided in such a condition because Food and Drug Administration has issued warning that there is an increased risk of malignancy in patients treated with TNF-blockers [1] . Numata et al. reported an RA patient with lymphadenopathy that showed follicular hyperplasia with increased expression of IL-6 in germinal centers that was identical to the pathologic characteristics of Castleman disease and the lymphocytes from this lymph node produced IL-6 in in vitro culture [12] . This patient showed the same histopathological features and also exhibited the increased expression of IL-6 in the germinal centers and interfollicular area. These results might indicate that one of histopathological characteristics of RA-associated lymphadenopathy are the same as those of Castleman disease. Therefore, TCZ is a possible candidate to treat RA patients with these conditions.
In addition, this case was complicated with PBC and showed high serum ALP and -GTP levels. However, these values decreased after injection of TCZ and AMA also became negative in parallel with the normalization of serum ALP and -GTP level after 9 months of TCZ treatment. These findings suggest that increased serum IL-6 concentration might play a role in PBC. However, as far as we know, there are few reports of the association of PBC with increased serum IL-6 level. Yamashiki et al. reported that sera from PBC patients showed a higher percentage of IL-6 receptor positive T lymphocytes by PHA activation compared with healthy controls [13] . They also reported that there is a significant correlation between the percentage of IL-6 positive T lymphocytes and AMA titer [13] . These results suggest that IL-6 might play an important role in pathogenesis of PBC. Improvement of PBC in this case might support this hypothesis. However, this is only a single case and further study of similar patients should help draw a more rigorous conclusion.
Currently, TCZ, monoclonal anti-IL-6 receptor antibody, has been approved for treatment of RA, Castleman disease, and juvenile idiopathic arthritis in Japan. Moreover, TCZ is expected to be potentially useful in the treatment of other IL-6 associated diseases such as Crohn's disease. In this context the present case might suggest that the potential use for the treatment of LPD and PBC associated with RA/lSSc overlap. Although Shima et al. reported that sclerosis of skin was improved by TCZ [14] , sclerodactyly and Raynaud's phenomenon did not improve obviously in this patient. As the stage of her skin thickening was late phase and involved in only the fingers, it might be difficult to evaluate the improvement of skin thickening.
In summary, we reported a case of refractory RA/lSSc overlapping with generalized lymphadenopathy and PBC successfully treated with TCZ. This case suggested that increased serum IL-6 concentration might play an important role in lymphadenopathy and PBC associated with RA/lSSc. TCZ might be effective for these conditions as well as for treatment of the articular manifestation in RA.
